Analysis of alpha2u-globulin in rat urine and kidneys by liquid chromatography-electrospray ionization mass spectrometry.
A quantitative method was developed for determination of alpha2u-globulin in urine and kidney samples collected from male rats using liquid chromatography-electrospray ionization mass spectrometry (LC-ESI/MS). Samples prepared from urine and kidney homogenates using size exclusion filters were subject to reversed-phase liquid chromatography and the effluent passed into an electrospray ionization source. Quantitative analysis using external standard calibration was based upon selected ion monitoring of protonated molecular ions by the mass spectrometer. Linear calibration curves were developed over the range of approximately 4. 6-370 microg of alpha2u-globulin/microL for spiked urine standards and over the range of approximately 4.6-550 microg of alpha2u-globulin/microL for spiked kidney standards. The precision (relative standard deviation) for repeated injection (using urine samples) and intra-assay precision (using both urine and kidney samples) were within +/-10.4% and +/-13.2%, respectively. Using spiked urine standards, inter-assay precision, intra-assay accuracy, and inter-assay accuracy were within +/-20%, +/-20%, and +/-15%, respectively. Using spiked kidney standards, intra-assay accuracy was within +/-15%. The limits of detection (LOD) for the determination of alpha2u-globulin in urine and kidney samples were approximately 0.41 pg/nL (1.0 fmol injected) and 25 pg/nL ( approximately 13 fmol injected), respectively. The limits of quantitation (LOQ) for determination of alpha2u-globulin in urine and kidney samples were calculated as 1.4 pg/nL (3.7 fmol injected) and 83 pg/nL (45 fmol injected), respectively. Applicability of the LC-ESI/MS method was demonstrated by determination of alpha2u-globulin in both urine and kidney samples collected from male Fischer 344/N rats dosed intravenously with cis-Decalin at concentrations of 0, 2.5, 5.0, 10, and 20 mg/kg. A dose-dependent relationship was found between the amount of cis-Decalin administered and alpha2u-globulin accumulation in kidney samples, whereas no significant change in the urinary levels of alpha2u-globulin occurred. These observations are consistent with excessive accumulation of alpha2u-globulin occurring in protein droplets in renal proximal tubule epithelial cells as a result of decreased catabolic activity due to formation of ligand-protein complexs with Decalin and its metabolite(s). This report demonstrates that LC-ESI/MS may be routinely applied for quantitative analysis of alpha2u-globulin in rat urine and kidney samples to address alpha2u-globulin accumulation and its role in the development of nephrotoxicity associated with chemical exposures.